SUMMARY Histamine and histamine methyltransferase (HMT) have been measured in gastric mucosa from 110 patients with duodenal ulcer and 62 control subjects. Both antral and fundic mucosa had similar levels of HMT activity despite antral mucosa containing significantly less histamine. Patients with duodenal ulcer had significantly lower levels of fundic mucosal HMT activity and lower concentrations of fundic mucosal histamine than control subjects. An additional finding was that men who were cigarette smokers had significantly lower concentrations of fundic mucosal histamine (but not HMT) than non-smokers and, as there was an excess of cigarette smokers among patients with duodenal ulcer, this may be the explanation for the reduced concentrations of fundic mucosal histamine in these patients.
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Histamine has long been known to be a potent gastric secretagoguel and its potential significance in the physiological control of gastric secretion has been emphasised by the recent finding that histamine H2-receptor antagonist drugs inhibit gastric secretion2 and will accelerate the healing of duodenal ulcers in man3. Despite this, the role of histamine in the pathogenesis of duodenal ulcer remains little understood and comparisons of gastric mucosal histamine in duodenal ulcer patients and control subjects have given conflicting results4 5. We have therefore studied histamine and its principal metabolising enzyme, histamine methyltransferase (HMT) (S-adenosyl-methionine: histamine-N-methyltransferase, E.C. 2.1. weighed on a torsion balance and thoroughly homogenised in 0.5 ml aminoguanidine-glucose solution at 0°C by means of a Jencon's hand homogeniser having a polytetrafluoroethylene tip. The aminoguanidine-glucose solution was prepared in 0 1 mol/l sodium phosphate buffer, pH 7.4, and was 0.3 mmol/l with respect to aminoguanidine and 30 mmol/l with respect to glucose.
Measurement of HMT activity
The substrate solution was prepared by adding to 1 ml of 0 2 mmol/l histamine in 0 1 mol/l sodium phosphate buffer, pH 7.4, 1 ml of ring-'4 C-histamine (specific activity 317 ,uCi/mg) equivalent to 15 000 dps, dissolved in 0.01 mol/l hydrochloric acid (HCI). 0.1 ml of this substrate was added to 0 1 ml of tissue homogenate in a 15 ml tapered centrifuge tube. After preincubation of the mixture for 10 minutes at 37°C in a shaking incubator, 0 1 ml of 2.1 mmol/l S-adenosylmethionine (SAM) in 0.1 mol/l sodium phosphate buffer, pH 7.4, was added to start the reaction. The final concentrations of each reagent in the total volume of 0.3 ml were histamine (0.033 mmol/l; 0.066 pCi/ml), SAM (0 7 mmol/l), aminoguanidine (0 1 mmol/l), and glucose (10 mmol/l). Incubation, with shaking, was continued for one hour, after which the reaction was stopped by the addition of 0.25 ml 04 mol/l perchloric acid containing 5 mmol/l methylhistamine (1 -methyl-4-1-aminoethyl-imidazole). 0.6 ml water, 0.2 ml 10 mol/l sodium hydroxide (NaOH) and 4 ml freshly purified chloroform were added, and the '4C-methylhistamine formed was extracted and counted as described by Beaven et al.6 The HMT activity was expressed as pmol methylhistamine formed per minute per mg protein (pmol min-1 mg protein-1).
Determination ofprotein concentration 0 1 ml of tissue homogenate was diluted to 2 ml with 0 1 mol/l phosphate buffer, pH 7.4, and centrifuged for 20 minutes at 26 000 g and 0°C. The protein content of the supernatant was determined by the method of Lowry et al.7
Determination ofhistamine concentration 0 1 ml of tissue homogenate was treated with 4.9 ml of 0.4 mol/l perchloric acid and centrifuged for 20 minutes at 26 000 g and 0°C. To 4 ml of the resulting supernatant were added 1.5 g of lithium sulphate monohydrate, 0 5 ml 5 mol/l NaOH, and 0 1 ml of ring-14C-histamine, equivalent to approximately 150 dps, in 0 1 mol/l HC1. The 14C-histamine, which is too small in amount (approximately 0-054 nmol) to affect the subsequent fluorometric measurement, enables each sample to be individually corrected for losses occurring during the extraction process. The use of lithium sulphate, instead ofthe more commonly used sodium chloride to promote extraction of histamine from the aqueous to the chloroform layer, was introduced as sulphate ions produce much less quenching in the fluorometric measurement of histamine than do chloride ions. In all other respects the extraction of histamine and the subsequent spectrophotofluorometric determination of histamine followed the procedure of Shore et al. 8 0.1 ml of the acid extract was placed in a vial for liquid scintillation counting so that a correction could be made for any histamine lost in the process.
Histamine concentrations throughout are expressed as nmol/g (wet weight) of tissue. Cigarette smokers had significantly lower levels of fundic mucosal histamine than non-smokers, for both men with duodenal ulcer (p >0 05) and men with NUD (p >0 01) (Table 3) . Among women, smokers also tended to have lower levels of fundic mucosal histamine in both duodenal and NUD groups, but these differences were not statistically significant.
Cigarette smoking did not appear to affect fundic mucosal HMT activity in any subgroup of patients ( This study has shown that mucosal histamine levels are significantly greater in fundic than antral mucosa, confirming the findings of Lorenz et al.9 Levels of mucosal HMT activity from fundus and antrum do not appear to have been compared previously in man, and it is therefore of interest that the activity of the principal histamine-metabolising enzyme is similar in antral and fundic mucosa in view of the 60% difference in histamine concentrations, suggesting that the control and function of mucosal histamine differs in fundus and antrum.
FUNDIC MUCOSAL HMT
In the present study there are small but consistent and highly significant differences in the levels of fundic mucosal HMT activity between duodenal alcer and NUD patients, the levels in duodenal ulcer patients being lower by 14%. This finding is independent of age, sex, and cigarette smoking. Further analysis of our results seems to indicate the possibility that the difference in fundic mucosal histamine levels between men with duodenal ulcer and NUD may be apparent, rather than related to the ulcer disease. The two groups differ in cigarette smoking habits and, as our results show that, in men, nonsmokers had significantly higher mucosal histamine concentrations than did smokers, irrespective of the presence or absence of duodenal ulceration, it may be that the differences in proportion of cigarette smokers in the duodenal ulcer and NUD groups account for most of the observed differences in mucosal histamine concentrations between the two groups. A similar effect has not been established in our female patients but the number of patients in two of the female subgroups (non-smokers with duodenal ulcer and smokers with NUD) was small (six and eight respectively), so that a real effect may have been obscured. Cigarette smoking as a possible influence on fundic mucosal histamine levels has not been commented on in previously reported studies.4 5
In conclusion, in a study of 110 patients with duodenal ulcer and 62 controls with non-ulcer dyspepsia we have shown that fundic mucosal HMT activity is consistently lower in patients with duodenal ulcer. Fundic mucosal histamine concentrations were lower in male patients with duodenal ulcer than NUD, perhaps because more ulcer patients smoked cigarettes, as men who were cigarette smokers had significantly lower fundic mucosal histamine concentrations than did non-smokers. ever-expanding subject which, from early student days, often seems to be clouded by mystique.
The layout and concise style are excellent and the content provides a refreshing insight into hepatology, with accepted dogma tempered throughout by the reality of every-day clinical experience. There is a generally critical approach to the more controversial areas of management, such as chronic active hepatitis, primary biliary cirrhosis, and portal hypertension. The chapter on immunology in liver disease is commendably concise and all that is needed by most clinicians.
No mention is made ofnutritional aspects such as the new field of branch chain amino-acid therapy, or the role of ultrasound in diagnostic and therapeutic aspiration of liver abscesses. Also the advice concerning 'appropriate' antibiotics for liver abscesses is inadequate and Child's classification could have been properly described. The book is surprisingly up to date and overall is a valuable complementary addition of the tradition excellent large British texts on liver disease. I can recommend it wholeheartedly.
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